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RESEARCH INTERESTS

Multi-constituent data assimilation of chemically reactive and carbon gases
Combined assimilation of multi-satellite products

Formation of new satellite mission concepts through OSSEs

Synergetic use of satellite, aircraft, and ground-based measurements and models
Chemical transport modeling

Air quality and climate

PROFESSIONAL EXPERIENCE

Jet Propulsion Laboratory, California Institute of Technology

Scientist, Tropospheric Composition Group 2019—present

Research Scholar, Carbon Cycle and Ecosystems Group 20162017
Japan Agency for Marine-Earth Science and Technology (JAMSTEC)

Deputy Group Leader, Geochemical Cycle Research Group 20172019

Senior Scientist (tenured), Research and Development Center for Global Change 2013-2019

Research Scientist, Environmental Biogeochemical Cycle Research Program 2011-2012

Postdoctoral Scientist, Frontier Research Center for Global Change 20062010
Science Council of Japan

Committee member, the IGPB + WCRP + DIVERSITAS subcommittee 20152019
Ministry of Education, Culture, Sports, Science and Technology, Japan

Expert investigator, National Institute of Science and Technology Policy 2013-2017
University of Hawai‘i

Visiting Scientist, International Pacific Research Center (IPRC) 20122013
Royal Netherlands Meteorological Institute (KNMI)

Visiting Scientist, Chemistry and Climate Division 20102012
The Japan Society for the Promotion of Science for Young Scientists

Research Fellow, Category DC1: for excellent Ph.D. students 2003-2006
EDUCATION
Ph.D. in Geophysics, 2006, Tohoku University, Japan Mar, 2006

Focus: Atmospheric Sciences
Thesis: Diagnosis of meridional transport of ozone and related species using a global chemical transport model
Advisor: Prof. Toshiki Iwasaki

RESEARCH EXPERIENCE

KORUS-AQ: NASA aircraft campaign project: 20162019

o Produced multi-constituent satellite data assimilation fields for NASA and NCAR projects

e Analyzed the chemical and dynamical processes impacting air pollution

GEOS-Chem modeling and data assimilation: 2016—Present

e Developed a multi-constituent data assimilation system using the GEOS-Chem model

¢ Analyzed assimilated fields of chemically reactive and carbon gases

Satellite data validation and development: 2015—Present

o Evaluated new satellite data products including AIRS/OMI ozone (JPL), TES and CrIS multi-species (JPL), and
IASI/GOME-2 ozone (EUMETSAT)



o Contributed to proposals for three new satellite missions (NASA, ESA, JAXA)

Tropospheric chemistry reanalysis: 2013—Present
Developed decadal global reanalyses of concentration and emission fields of various chemical species

Conducted inter-comparisons of ozone and emission reanalyses with ECMWF and EU projects

Evaluated IPCC chemistry-climate ensemble models using chemical reanalysis

Investigated decadal changes in atmospheric compositions and emissions

Combined assimilation of multi-satellite products: 2010—Present
Developed a global data assimilation system using an ensemble Kalman filter approach

Combined multi-constituent data from multiple satellite sensors such as MLS, OMI, TES, and MOPITT
Developed a chemical OSSE framework for multi-constituent satellite measurements

Evaluated global emission inventories and model processes

Carbon cycle research: 2007-2010
e Developed a data assimilation system for CO: flux estimation
¢ Analyzed global-scale transport of CO2 and carbon cycle processes

Chemical transport modelling and stratospheric ozone research: 2001-2006
o Improved a transport scheme, stratospheric chemistry module, nudging technique, and emission processes
e Developed a theoretical framework to diagnose mean-meridional circulation and global ozone variations

TEACHING EXPERIENCE

Co-supervisor: JPL 2019
Supervised a summertime intern student (UCLA)

Mentor: JAMSTEC 2016—present
Oversaw a postdoctoral scientist (Dr. Takashi Sekiya)

Co-supervisor: JAMSTEC 20162019
Supervised a PhD course student from the University of Tokyo

Co-supervisor: JAMSTEC 2015-2016
Supervised a PhD course student from the University of Tohoku University

Co-supervisor: JAMSTEC 2009-2010
Supervised a master’s candidate from Hokkaido University

Part-time Lecturer: Ibaraki University 2013
Gave lectures on Introduction to Earth Science for students at the Faculty of Science

Technical assistance: Tohoku University 2003-2006
Supported students at the Supercomputing System Information Synergy Center

Research Assistant: Tohoku University 2003-2004

Assisted students at the Graduate School of Science

HONORS/AWARDS

e NASA group achievement award for MUSES algorithm team 2020
e JPL team bonus award for COVID-19 air quality research 2020
e NASA group achievement award to KORUS-AQ team 2017
e Yamamoto-Shono Award (best young scientist award) from the Meteorological Society of Japan 2012
e Young Scientist Award from the Japan Society of Atmospheric Chemistry 2009
e JAMSTEC award for Outstanding Research Accomplishments 2009
e Best poster award, 5th International Workshop on Global Change: Connection to the Arctic (GCCAS) 2004
o Half exemption of the school fee at Tohoku University 2004-2006
o Japanese Government Scholarship, Ministry of Education, Culture, Sports, Science and Technology 1999-2003
FUNDING

o PIL, JPL Earth Science Division Raise the Bar (2020-2023)

o PI, Quantifying the impacts of global shifts of anthropogenic emissions on air quality using a decadal
chemical reanalysis based on the Aura and A-train satellite measurements, NASA ROSES Aura Science team
NNH19ZDA0OOIN-AURAST (2020-2023)



o PI, TROPOMI multi-constituent data assimilation, Fund for the Promotion of Joint International Research
(Fostering Joint International Research (B)), 18KK0102 (2018-)

o PI, Tropospheric chemistry reanalysis: TCR-2, Japan Society for the Promotion of Science Grant-in-Aid for
Scientific Research (B)18H01285D (2018-)

o PIL, Multi-constituent chemical data assimilation, Japan Society for the Promotion of Science Grant-in-Aid for
Scientific Research (C) 15K05296 (2015-2017)

o PL, Assimilation of multiple chemical satellite observations and emission estimations, Japan Society for the
Promotion of Science Grant-in-Aid for Yong Scientists (B) 19740300 (2012-2014)

o PI, Global chemical data assimilation of OMI NO: data, JSPS Postdoctoral Fellowship for Research Abroad
(2010-2012)

o PL, Development of a data assimilation system for ozone and related species using an ensemble Kalman filter,
Japan Society for the Promotion of Science Grant-in-Aid for Yong Scientists (B) 19740300 (2006—2009)

e PI, WMO/WCREP financial assistance for the Earth System Science Partnership (ESSP), Global Environmental
Change Open Science Conference (2006)

o PI, Financial assistance for the carbon data assimilation workshop from the Mathematical Sciences Research

Institute, University of California Berkeley (2006)

PI, WMO/WCRP financial assistance for SPARC data assimilation workshop (2005)

PI, Travel grant from the Tohoku development foundation (2005)

PI, Grant-in-Aid for Fellows of the Japan Society for the Promotion of Science (2003—-2006)

Col, Substantiating Key Synergies Between Air Quality (AQ) and Greenhouse Gas (GHG) Monitoring from

Space: A case for anthropogenic CO2 and CH4 constraints from CO and NO2, NNH18ZDAOOIN, NASA

Atmospheric Composition Modeling and Analysis Program (2019-2022)

o Col, Emission estimates of black carbon and methane, Global Environment Research Fund (2-1803) by the
Ministry of the Environment, Japan (2018-2021)

o Col, The Role of Anthropogenic Combustion on Urban-Geo System Environments: A Multi-Species Analysis
Over Megacities, NASA Research Announcement, NNH16ZDA001IN-ACMAP, Atmospheric Composition:
Aura Science Team and Atmospheric Composition Modeling and Analysis Program (PI: Avelino F. Arellano,
Jr., University of Arizona) (2017-2019)

o Col, Development and application of intelligent measurement-analysis methods through coalition between
measurement technologies and informatics, Japan Science and Technology Agency (JST) CREST program
(PL: K. Sato) (2016-2022)

o Col, Tropospheric ozone variations over southeast Asia, Japan Society for the Promotion of Science
Grant-in-Aid for Scientific Research (C) 16K00535 (PI: S. Ogino) (2016-2022)

o Col, A.19 KORUS-AQ: An International Cooperative Air Quality Field Study in Korea, NASA Research
Announcement (NRA) NNH15ZDAO001N, Research Opportunities in Space and Earth Science (ROSES-2015)
(PI: L. Emmons) (2016-2018)

e Col, Big data and Earth sciences, FLAGSHIP2020 Post-K computer project (PI: K. Takahashi) (2015-2019)

o Col, Towards km-scale air pollution observations from space, Coordination Funds for Promoting AeroSpace
Utilization (PI: Y. Kanaya) (2015-2017)

e Col, Arctic Challenge for Sustainability (ArCS) Project (PI: T. Koike) (2015-2019)

o Col, Isentropic analyses of atmospheric/oceanic global circulations, Japan Society for the Promotion of
Science Grant-in-Aid for Scientific Research (A) 15H02129 (PI: T. Iwasaki) (2015-2019)

o Col, Dynamics and chemistry in the tropical tropopause layer, Japan Society for the Promotion of Science
Grant-in-Aid for Scientific Research (S) 26220101 (PI: F. Hasebe) (2014-2018)

o Col, Understanding QBO variations in changing climate, Japan Society for the Promotion of Science
Grant-in-Aid for Scientific Research (B) 26287117 (PI: Y. Kawatani) (2014-2016)

o Col, Understanding CH+ and N2O variations from an atmospheric chemistry-land vegetation coupling model,
Japan Society for the Promotion of Science Grant-in-Aid for Scientific Research (B) 25241006 (PI: K. Sudo)
(2013-2015)

o Col, Development of a data assimilation system for ozone and related species using an ensemble Kalman filter,
Global Environment Research Fund (B-93) by the Ministry of the Environment, Japan (PI: T. Iwasaki)
(2009-2012)
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